MOUNTI NG ASSEMBLY FOR A PRESSURE TRANSM TTER

BACKGROUND OF—THE--MNVENT-ON —he—p-asent i nventi-on—+elates—+o——
pressure 5 transmitters. More particularly, the present invention

relates to an inproved nounting assenbly for supporting a pressure

sensor in a cavity. In electronic preemes

transm ttersﬁgaaﬂhs conpliant di aphragm receives |line pressur’go?ﬂ)m a

source 10 of pressure to be neasured and forns one wall of an

ot herwi se seal ed sensor cavity. A pressure sensitive sensor is
positioned in the sensor cavity. The cavity Is filled wth fluid,
hereinafter "fill fluid", such as silicone oil. The fill fluid

transfers the line 15 pressur MOUNEBING ASRBMBIYto the pressure
ooyt ASESEULE THRRErERE oM @

BACKGROUND OF THE INVENTION

The present invention relates to pressure
5 transmitters. More particularly, the present invention
relates to an improved mounting assembly for supporting
a pressure sensor in a sensor cavity.
In electronic pressure transmitters, a
compliant diaphragm receives line pressure from a source
10 of pressure to be measured and forms one wall of an
otherwise sealed sensor cavity. A pressure sensitive
sensor is positioned in the sensor cavity. The cavity
is filled with fluid, hereinafter "£ill fluid", such as
silicone oil. The £ill fluid transfers the line
15 pressure from the diaphragm to the pressure sensor.
Commonly, the pressure sensor_is made from a
brittle material such as silicon and a support surface
for supporting the pressure sensor is made of a
corrosion resistant metal. An existing design challenge
20 with this type of pressure transmitter is the mounting
of the silicon sensor to the corrosion resistant metal.
The silicon sensor and the corrosion resistant metal of
the transmitter have different coefficients of thermal
expansion, which can give rise to stress induced
25 measurement errors as a function of temperature if the
metal housing does not properly support the pressure
sensor. It is also desirable to reduce the amount of
£fill £fluid present in the sensor cavity so that
temperature induced expansion or contraction of the £ill
30 fluid is not perceived by the pressure sensor as changes
in line pressure.



brittle material. such as silicon and a support surface for supporting
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The present invention re'lates to a mounting
assembly for a  pressure 8Sensor in a pressure
transmitter. The mounting assembly includes a headér

s having a cavity opening to a first surface. The cavity
is defined by an inner endwall and an ipner sidewall.
A support is joined to the inner endwall within the
cavity on a first support end. The pedest&l has a first
pedestal end supporting the pressure sensox and a second

10 pedestal end joined to the second support end. Aligning
means align the second pedestal end Yo the second
support end in order that a volume of the mounting
assembly is increased to thereby reduce a quantity of
£ill £luid needed in the sensor cavity.

15 As used herein, "aligning means” is defined as .
an extending portion of either the transition support or
the pedestal that fits within a corresponding aperture
of the pedestal or the transition support, respectively.
The extending portion has a width less than a body from

20 which it extends. _

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a view of a pressure transmitter
shown partially in section and partially in block form
with a pressure sensor mounting assembly of the present

25 invent ion';' ’

Figure 2 is a sectional view of an isolator
mounting assembly;

Figure 3 is an enlarged sectional view of a
portion of Figure 2; and

30 Figure 4 js a sectional view of the assembly
of Figure 3 at 3pn early stage of construction
illustrating a brazing preform.



-2- SUMVARY OF THE | NVENTI ON The present
| ivenrti on r elates—to—a—fBuhtdnRg—assenbly _for a pressure_sensor  in

a pressure transmtter. The nounting assenbly includes a header 5
havi ng a cavity opening to a first surface. The cavity i s defined by
an inner Q%B&#?ﬁﬂﬁ an inner sidewall. A support is QQhﬁﬁgﬁ% 4he

I nner endwal t he cavity on a first support end. e peéestel
has a first pedestal end supporting the pressure sensor and a second
10 pedestal end joined to the second support end. Aligning means al i gn
t he second pedestal end to the second spport end in order that a

vol unme of the nounti ng assenbly I S |ncreased to thereby reduce a
quantity of fi| |IRETAZLED, DESEF RIPRIQN OR J EFERRED EMBODIMENTS  As

used herein, "aligning rrearus" tranéﬁiw@@l as havmgn anbEQQslﬁlﬁe peehbse& of

ei ther the transi por.t e hat fits.wth
correspondi ng apegntotijnr;lgi}{8 ass%‘"%tlpfelz (cft @I‘% 9 tﬁk"h% é sﬁqtoﬁnvﬁﬂﬁéf”f‘
respectivel y. lﬂhblwwmgnpblrgum 1hasTh§ wrangmitter tithdinglbdeg from
20 which it ext e@dﬁous:mg 14 having a %BISEFlmeBTEQ\E%nﬂfr KRS

Eég?fgnlahz 3a¥{?§@|y ﬁﬁpbﬁ%%érﬁéﬁﬁ%g ghg%f%hhglﬁrzg ggags§ﬁ§8FvéﬁuﬂPlng
assenbly of the piecdatopSmountimgtassembly 21. Withoufi gheeiBolater
sectional view of malnt$A§atfsembly MPUNtiNY 23tHer#D| ¥omponents of the
transmitter 10 described below, the hole 20 opens into
10 an interior cavity 22 formed in the interior of the-
enlarged body 18 through the base 16. The isolator
mounting assembly 21 isolates process fluid; herein
represented by arrow 24, from entering the interior
cavity 22. Generally, a process pipe, not shown,
15 carries the process fluid 24 into contact with a
compliant isoclator diaphragm 26. The process fluid 24
exerts a pressure on the isolator diaphragm 26. The
quantity of substantially incompressi_ble £il1l1 fluid such
as silicone o0il is provided in a passageway 28. The
20 fill fluid in the passageway 28 transmits the process
fluid pressure to a pressure sensor 30 provided in a
sensor cavity 32, which is also filled with the fill
fluid.
Lead wires 36 connect the pressure sensor 30
25 to a preliminary circuit board 38, which in turn
connects by a line 40 to a transmitter circuit 42. As
is conventional in the art, an external DC power supply
44 powers transmitter circuit 42 over a twisted wire
pair 46, which enters transmitter 10 by a port 48. The
30 twisted wire pair 46 terminates on a terminal block 50
which is connected to transmitter circuit 42 through
lines S2. Covers 54A and S4B allow access to the
terminal block 50 and the transmitter circuit 42,
respectively.



Figure 3 is an enlarged sectional view of a portion of Figure 2; and
30 Figure 4 is a sectional view of the assenbly of Figure 3
at an early stage of construction illustrating a brazing preform

- 3- ' DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS

Atransmtter 10 having a pressure sensor nounting as Eﬁ$ (Figure
2) of the pWRs265nventi on is illustrated in Figure ? %%6'0%%7

transmitter 10 includes 5 a housing 14 having a base 16 joined to an
enl arged body. 18. The base 16 includes a hole 20 that receives an
I sql ator nounting assenbly 21. Wthout thesd sol ator nount i ng assenbly

21 and other conponents of the transmtter 10 described below, the
hol e 20 opens into In the embodiment illustrated in Figure 2, the

pressure sensor 30 is of the known semiconductor type

having a strain gauge, not shown, that responds to the

pressure in the sensor cavity 32. For purposes of the

S invention, other known pressure sensors, fluidically

coupled to the isolator diaphragm 26, can be used with

the invention, for example, capacitive-based and
optically based pressure sensors.

The pressure sensor 30 provides an output

10 signal responsive to the pressure of the fill fluid in

the sensor cavity 32, which is representative of the

pressure of the process fluid 24. The sensor output

signal is provided to the transmitter circuit 42 through

the preliminary circuit board 38, which is mounted in

is the base 16 with a suitable potting material 16A. The

transmitter circuit 42 communicates the process fluid

pressure by regulating the DC current flowing over the

twisted wire pair 46 between four and 20 milliamps (ma).

The transmitter circuit 42 can also communicate

20 digitally with a suitable control unit over twisted wire

pair 46 by known digital protocols, such as the HART®

Protocol.

The isolator mounting assembly 21 includes a

connector 51, which has a diameter that fits within the

25 opening 20 and a header 58. The connector 51 has an

internal passageway indicated generally at 53. The

passageway 53 is of size to receive an isolator plug 55.

Referring also to Figure 2, the header 58 is joined to

an end 60 of the isolator plug 55 with a suitable

30 annular weld indicated at 62. The header 658 is

cylindrical and fits into the opening 20 in the base 16.

An o-ring seal 64 around the periphery of the header 58

seals the opening 20 with respect to the interior cavity

22. The header 58 is formed with a suitable recess



10 an interior cavity 22 forned in the interior of the enl arged body

18 +h+rough thebase-16— The isolator pountlng assenbly 21 i solates
process fluid, herein represented by arrow 24, fromentering the

i nterior cavity 22. Generally, a process pipe, not shown, 15
carries the fluid 24 into contact wth a R So81087

| sol at or diaBﬁ#%@ﬁ%@G. The process fluid 24 exerts a pressure oﬁ7the

i sol ator di aphragm 26. The quantity of substantially inconpressi.ble
fill fluid such as silicone oil is provided in a passageway 28. The
20 fill fluid in the passageway 28 transrntﬁ? t he process fluid
pressure to a pressure sensor 30 provided_.in sensar cavity 32, which

is also filled wtAnghgaked|at 66 qn @ngend fading the 1 laFax Pdug3gs.
connect the pressuwhishnforms(clitd senmox paelityi Bary circuit board 38,
which in turn connect s, byg ébéé:?ﬁ‘%&;ﬁ%é%f&éﬁ“ﬁ@ﬂﬂd@raC%EEEhEe488 As

is conventional in the art, an exter ower f ¥ ower s
transmtter circui And2igyepen gquas Rl tdéa'“eteﬁa]i‘? 6/ zv\ll’ﬁtl?'ﬁ’heﬁf‘éf%ds
transmtter 105y aafdallySoutwardOtot anstiadevspaceaindil€ated namavesinn a

term nal block 50 2&&%L§hgéﬁr§§$n@§égg“éé*tﬂé¥¥?94%5e fckhguhlaé% Egough

| i nes 52. Covers % OW access t

and the transnitte@ng pputaner wall 76cQfckhe hasg 16. The interspace 74
is open to threads 80 retalnlng the connector 51 to the

base 16.
10 The sensor cavity 32, the passageway 28 and a

cavity 90, located on the underside of the diaphragm 26
and opening to the passageway 28, are filled with a
suitable substantially incompressible fill fluid, such
as silicone o0il, through a £fill tube 92. It is
15 desirable to reduce the amount of £ill fluid in oxder
that thermal and gravitational effects on the £ill fluid
is not perceived by the pressure sensor 30 as changes in
pressure of the fluid 24. A cylindrical spacer 94 is
positioned within the sensor cavity 32 to reduce the
20 quantity of £ill fluid needed.

To further reduce the amount of £ill fluid,
components' comprising the mounting assembly 12 are
aligned with respect to each other. The mounting
assembly 12 supports the pressure sensor 30 within the

25 sensor cavity 32. As illustrated in Figure 3, the
sensor cavity 32 preferably includes a cavity portion
100 opening to a surface 103 and having a reduced
diameter indicated by arrow 101. The mounting assembly
12 is substantially located within the cavity portion
30 100 being supported by the header 58.

The mounting assembly 12 includes a tubular
pedestal 102 located in the cavity portion 100. The
pedestal 102 is joined to the pressure sensor 30 herein
illustrated as a differential pressure sensor.



-4- In the enbodinent illustrated in Figure 2, the

pressure sensor 30 iLs of the known sem conductor type _ having a strain.
gauge, not shown, that responds to the pressure in the sensor cavity
32. For purposes of the 5 i nvention, other known pressure sensors,

fluidically coupled to the isol ator di aphragm 26, can 1.1 h

the inventi 8YP2¥¥#85exanpl e, capacitive-based and opt i cg’ﬁ'ﬁg‘ﬁ@[
pressure sensors. The pressure sensor 30 provides an out put
10 signal responsive to the pressure of the fill fluid in t he sensor
cavity 32, which is representative of the -g- pressure of the process fluid

24. The sensor out put signal is provided to the transmtter circuit 42
t hr ough t he pristefierabiy,ci thei t didfedefBialhi phessuneunsedson 130 the

base 16 with a suid ﬁsQQti'dﬁ1%heéhfé 11-)@'Ahav:-.rﬁfa pres&ﬁ@@%@ﬁé;%&v@' rcuit
42 communi cates thg rocess | ui d r.essur egulatln th Dg
current flowing ofhanhyagm '“°uF’\RF§t é&’eﬂ%l"ﬁ'pal'&‘ 165k n°h l%d 50
mllianmps (m). joined to a silicon support base 106, wh:.ch in turn
5 mounts to an end 102A of the pedestal 102. The pedestal
102 preferably has a thermal coefficient of expansion
substantially equal to that of the silicon support base
106. In the present embodiment, the pedestal 102 is
made of Pyrex® (borosilcate glass). Alternatively, the
10 pedestal 102 can comprise a suitable ceramic such as
silicon nitride. An anodic bond joins the end surface
102A of the glass pedestal 102 to a lower surface of the
silicon support base 106. The anodic bond provides a
hermetic seal about a passageway 108 in the glass
1s pedestal 102, and an orifice 110 in the support base 106
that transmits atmospheric pressure from the passageway
72 in the header 58 to the diaphragm of the of the
silicon chip 104. In the embodiment illustrated,
atmospheric pressure enters the passageway 72 .through
20 the interspace 74 into the recess 70.
At a second end 102B of the glass pedestal
102, the glass pedestal 102 is suitably joined to a
transition support 120 (preferably an iron-nickel alloy
sold under the trademark Kovar®), which in turn, is
25 joined to the header 58. The transition support 120 has
a through opening or bore indicated at 122 that extends
from the recess 70 to the passageway 108 in the
pedestal. Preferably, the glass to Kovar® sgeal is a
tri-layer of metal on the surface of the glass pedestal
30 102, which includes a thin first layer of deposited
zirconium. 2Zirconium can be deposited on the glass and
bonds permanently to the glass. A layer of nickel is
then deposited using known techniques on the zirconium
to provide a solder wetable layer. The nickel-zirconium



The transmtter circuit 42 can also comunicate 20 digitally with a

Sutable control

unit—guer tw stedwbre —__palr 46 by known _digital

protocols, such as the HART Pr ot ocol . The isol ator

nmounting assenbly 21 includes a connector 51, which has a dianeter

the 25 opening 20 and a header 58. The CRENESsRE737 L has
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sageway i ndicated generally at 53.

of size to receive an isolator plug 55. Ref erri ng
the header 58 is joined to an end 60 of the isolator
plug 55 with a suitable 30 annular weld iRrdicated at 62. The header
IS cylindrical and fits into the opening 20 in the base 16.
o-ring seal 64 arcinkeufieepis| iRy @ BErARERe 9ad . S5hn outexegpating adfpeni ng
20 -wi th respect togdlee LBt uc¥idedVidver thelhickEle Iwpeter £88 prederyred

with a suitable rqgffégtion of the nickel.

The transition support 120 also has a tri-
metal layer formed thereon prior to soldering the metal
transition support 120 to the glass pedestal 102. _The
tri-metal layer can be a layer of titanium deposited on
the surface of the transition support 120, then a layer
of nickel and then a gold layer are applied.
Alternatively, a nickel plating followed by a gold
plating can be applied to outer surfaces of the header
58 and the transition support 120.

In order to reduce the volume or guantity of
substantially incompressible £ill fluid in the cavity
portion 100 of the sensor cavity 32, it is desirous to
form an inner wall 130 of the portion 100 so that it
corresponds to outer surfaces 102C and 120C of the glass
pedestal 102 and the transition support 120. 1In the
embodiment illustrated, a diameter 101 of the cavity
portion 100 is just large enough to insure that the
glass pedestal 102 and the transition support 120 do not
contact the inner wall 130 with expansion of the glass
pedestal 102 and the transition support 102. The
mounting assembly 12 includes aligning means 131
illustrated as an aligning boss 132 formed on the
transition support 120 with an outer diameter 134
sufficient to accommodate the passageway 108 formed in
the glass pedestal 102 and less than an outer diameter
138 from which the aligning boss 132 extends. The
aligning boss 132 aligns the glass pedestal 102 on a
support surface 136 of the transition support 120 during
assembly insuring that the wmounting assembly 12 is
substantially cylindrical, and will f£fit in the
cylindrical cavity portion 100. Preferably, as

An

58



- 5- I ndi cated at 66 on an end facing the isolator plug 55, whi ch
forms the sensor cavity 32 A recess 70 is provided behind a
surface 68 and is open to a small dianmeter hole 72, which extends 5
radially outward to an interspace indicated at 74 in Figurefl Eetﬁeen
t he outer periphery of the header 58 and an inner wall 76 of the base
16. The inB@P@B@€§Z74 is open to threads 80 retaini ngPtHESW®Rctor 51
to the base 16. 10 : The sensor cavity 32, the passageway 28
and a cavity 90, located on the underside of the diaphragm 26 and
opening to the passageway 28, are filled wigh a sui tabl e substantially
i nconpressible fill fluid, such as silicone oil, through a fill tube
92. It is 15 desiusklriatedo theduorvtéhedbamensr A3 idfi tHeuitdransimdidar

that thermal and ghaydrat 1982kqBhi8ChA BfcéPCafdddedd Wb of dre Mass o

erceived by the pressure sensor 30 as,changes In pressure of f

24. A cylinéricalg¥5§§§P39$q%; In bR} BARESY ¢ ARG AHBnEAR¥oPIc£dddy 32
to reduce the 20 fjusint reguotediis Fdduakdieeded. To further
reduce the amogint of fill fhyid, GIP [ Sin unting
assenbly 12 g?% al i nedkﬁdgﬁm?%gpecp @%ﬁgégﬁﬁ%?ﬁé¢sé g+kggﬁﬁﬁngbﬁg
assenbly 12 supporﬁ%detsr"rglpi'-ggsu?]ée SR t3OD ) FRRPAL E W2 %5 the Rddandagi ty
32. As illustratheds n3F| gand the phesagewap U haedi bye A¢uda el by

i ncludes a cavity Qarld Q91inari891 OREE MGuhed S a5 35324 havieg @

r educed

portion 100, this is but one configuration of these

10 elements to minimize the remaining volume of the cavity
portion 100 after assembly. Other configurations, such
as rectangular shaped elements and passageways, can also
be used. With respect to the glass pedestal 102 and the
transition support 120, both of these elements can have

15 a variety of flat and curved cuter surfaces. However,
in order to reduce the quantity of £ill fluid necessary
in the cavity portion 100, it is preferable that the
inner wall 130 conforms to the outer surfaces present on
the glass pedestal 102 and the transition support 120 so

20 that, for example, if a protrusion was present on the
outer surface of the glass pedestal 102 or the
transition support 120, a portion of the inner wall 130
would include a conforming recess to maintain the
desired clearance between the opposed surfaces.

25 To reduce the quantity of £ill fluid, the
mounting assembly 12 occupies at least 70 percent of the
volume of the chamber portion 100, but not more than 98
percent to allow for thermal expansion of the pedestal
102 and the transition support 120. Preferably, the

30 mounting assembly 12 occupies at least 80 percent, but
not more than 98 percent of the volume of the chamber

~ portion 100. '
In addition, it should be understood that in
an alternative embodiment, not shown, the aligning means



di aneter indicated by arrow 101. The mounting assenbly 12 is

substant | aH-ytocated—wthinthe cawity—portion 30 100 bei ngsupported hy

t he header 58. The nmounting assenbly 12 includes a tubul ar
pedestal 102 located in the cavity portior TmlcthEEirms BSENpedestal 102 is
joined to t re sensor 30 herein I | REFLACED © q

di fferentialrwog@%re sensor. _ . . PCTHUSIG0S737

- 6- Preferably, the differential pressure sensor 30

conprises a silicon chip 104 having a pressure sensitive di aphragm
nount ed t herein. The silicon chip 104 is-9- joined to a silicon support
base 106, which in turn 5 nounts to an end, 102A of the pedestal 102. The
pedest al 102 I efAMLFYPELSS R hBPABFLRbePAVENEnANoRIdGRARS fpss
substantial |y equaxtendihgt fYont hitsi ehdomufaper ttH@Semates with the

transition support. The transition support can then

have a suitable aperture on its mating surface to

5 receive the aligning boss of the pedestal. As used

herein, Yaligning means" is defined as an extending

portion of either the transition support or the pedestal

that fits within a corresponding aperture of the

pedestal or the transition support, respect'ively. The

i0 extending portion having a width less than a portion
from which it extends.

Figures 3 and 4 illustrate a brazing technique

for joining the transition support 120 to the header 58.

As illustrated, the transition support 120 preferably

15 includes an extending portion 150 that is disposed

within a corresponding suitable aperture 152 formed in

the recess 70. The recess 70 cpens to the aperture 152.

Positioning of the extending portion 150 into the

aperture 152 provides a method for aligning the

20 transition sﬁpport 120 to the header 58 and within the

cavity portion 100.

Referring to Figure 4, the extending portion

152 is inserted through an aperture 156 in a brazing

preform 158 and is positioned in the aperture 152.

25 During the brazing process, the preform 158 melts and is

drawn down by capillary action into a gap 161,

preferably cylindrical, located between the extending

portion 150 and the aperture 152 in the header 58. As

illustrated, a width of the brazing preform 158 is less

30 than a gap 160 formed between a lower surface 162 of the

.~ transition support 120 and an end surface 164 of the

sensor cavity 32 upon which the preform 158 rests.

Preferably, the brazing preform 158 has a portion,

herein illustrated as an inner circular edge, that

—_—
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106. In the present enbodi nent, the pedestal 102 is made of
Pyrex[err] (borosilcate glass). Aternatively, the 10 pedestal 102 can__
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a passageway 108 in the glass 15 pedestal 102, and an
orifice 110 in the support base 106 that transmts atnospheric
passageway 72 in the header 58 to the di aphragm of
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t rademar k Kovar [ er
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pedestal 102.

‘Preferably, the brazing preform 158 is formed
as a thin washer (approximately 0.002 - 0.004 inches
thick). The brazing preform 158 reduces the distance
necessary between the surfaces 162 and 164, thereby
reducing the quantity of substantially incompressible
fill fluid present in the sensor cavity 32. The brazing
preform 158 has an area sufficient to provide a suitable
amount of brazing material in the gap 160 as illustrated
in Figure 3. The brazing preform 158 is preferably
melted in a suitable furnace, which is evacuated or
includes an inert gas. If desired, the brazing material
is selected to have a melting temperature similar to a
solder material that can be used to join the glass
pedesﬁal 102 to the transition support 120. In this
manner, the glass pedestal 102 is joined to the
transition support 120, and the transition support 120
is joined to the header 58 in one manufacturing step.
It should be understood that the glass pedestal 102 and
Kovar transition support 120 are but one combination for
supporting the pressure sensor in the sensor cavity 32.
If desired, other suitable materials for the pedestal
102, such as ceramic, and other suitable alloys for the
transition support 120, can be used in the present

invention.



-7- interface is also a permanent bond. An outer coating of gol d
i s.provi ded_aver the nickel |ayer to—preveprt————o0oxi dati on-ef—the—ntreketr——

The transition support 120 also has a tri- S netal |ayer forned thereon
prior to soldering the netal transition support 120 to the gl ass
pedestal 102. Th tri-nmetal |ayer can be a layer of tipéerusssossposited
on t he ﬁU ®f the transition support 120, then a | ayer of

ni ckel and then a gold layer are applied. 10 Alternatively, a nickel
plating foll owed by a gold pl ating can be applied to outer surfaces of
t he header 58 and the transition suppor¥1-120. In order to

reduce the volume or quanti #&ﬁ%ﬁb %ﬁ?gtée@tl yﬁ(}ggg@éﬁssh% ‘jfjéem c ous

fluid in the cavity 15 por ensor cavi
to. form an i ndescuibdd 189thf xeﬁgqﬁmqg ohOJinrﬁiﬁnﬂ%Q: FFb°dlmentsr

workers skilled in the art will recognize that changes
may be made in form and detail without departing from
S the spirit and scope of the invention.



correspo aces 102C and 120C of the gl ass pedestal 102
and the H!@!Hmlﬂmﬂﬂg Mt .120. I1n the enbodi nent illustrated, a
di anet er y 20 portion 100 is just | arge enough to insure
t hat the gl ass pedestal 102 and th port 120 do not
contact the_inner wall 130 with expans|DiSSHEETEASBERN 102 and
the transit ohS4¥ort 102. The unt RERBACGERs enb| 12P?ﬁ@$ﬁ%§t"
aligning means 131 25 illustrated as gy 132 forned on the
transition support 120 with an outer dianeter 134 sufficient to
accommpdat e t he passageway 108 forned in -1iz-he gl ass pedestal 102 and

| ess than an outer diameter 138 fromwhich the aligning boss 132

ext ends. The 30 MHARISHEIAIMEDIBD: gl i gns the gl ass pedestal 102 on a
support surface 136 0f the tma&ahh'ts?ﬂgsmmmlyl%rdwb@essure SESEW |
insuring that the nDuntl assenh| bstantkg ¥ cyllndrlca

and will fit in the® re%ﬂlfﬁdr |%%afns“8'§3 Fy p@??l ofi o eém Y,

as comprls:mg _
a header having a cavity opening to a first

surface, the cavity being defined by an
inner endwall and an inner sidewall;

a support having a first support end and a
second support end, the first support
end being joined to the inner endwall
within the cavity;

a pedestal having a first pedestal end
supporting the pressure sensor and a
second pedestal end joined to the second
support end; and '

aligning means for aligning the second
pedestal end to the second support end.

2. The mounting assembly of claim 1 wherein the
aligning means comprises an aligning boss extending from
the second support end and an aperture receiving the
aligning boss being formed in the pedestal and opening
to the second pedestal end.

3. The mounting assembly of claim 2 wherein the
aperture comprises a pedestal passageway extending from
the first pedestal end to the second pedestal end, and
wherein the aligning boss includes a bore opening to the
first support end and fluidically communicating with the
pedestal passageway.

4. The mounting assembly of claim 3 wherein the
sensor cavity is cylindrical and wherein the second
pedestal end and the second support end are circular.
5. The mounting assembly of claim 4 wherein a
diameter of the second pedestal end equals a diameter of

the second support end.
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ust r at ed thﬁlouter di aneter 138 of the tran5|t|on

Sares o S

i y of fill fluid required is reduced. 5

It shoul d be understood that al t houd tal 102, the transition
support 120, v}oh g\,l égnl ng boss ?tﬂ»%@?ﬁ Hé\@%@i

Val

_ g§sageway ptpisswusrsrbeen
descri bed as ing cylindrical Jand nounted in a cylindrical cavity
portion 100, this is but one configuration of these 10 el enents to

mnimze the remaining volume of the cavity portion 100 after
assenmbly. O her configurations, such ad3rect angul ar shaped el enent s

and passageways, can al so be used. Wth t st al
102 and the t ®msi tion SHpPBPERYLRE at?(ﬁﬁq'%g?'pfﬁegégu%‘ &lf%secléﬁ%t‘geve 15
a variety of flat avetondr sepport endsin¢ludes an-pyegriing portignagdithey
reduce the quanti tmé%fdefx‘ 'inémae% necessacy openihg ldie €R¥i ewdpalti e 100,
it is preferable that wal | 30 confornms to the outer
surfaces present anecelvetﬁEegFﬁggn sﬁgﬂ and the transition support
120 so 20 that, for exanpl Eheinouwnting assevhlyaf glaserfi asd aHioining

outer surface of ndt¥ri fag.l ﬁl‘é§nlﬁ6q§§tzﬁtewa1920f Q'he %&Qend:.n?t pERASidn @b

support 120, a portion O e Lnner wal I nclude a
conforming recess & Fidgvatdi R the reCe8%tesired cl earance between the
opposed surfaces. 2b. The mdbant oy cassémblquart icdainf ¥ ivherdim dn the

outer surface of the support conforms to corresponding

portions of the inner sidewall of the cavity facing the
outer surface of the support.
9. The mounting assembly of claim 8 wherein an
outer surface of the pedestal conforms to corresponding
portions of the inner sidewall of the cavity facing the
outer surface of the pedestal.

10. A mounting assembly for a pressure sensor in
a pressure transmitter, the mounting assembly
comprising:

a header having a cavity opening to a first
surface, the cavity being defined by an
inner endwall and an inner sidewall;

a support having a first support end and a
second support end, the first support
end being joined to the inner endwall
within the cavity and having an outer
surface conforming to corresponding
portions of the inner sidewall of the
cavity facing the outer surface of the
support; and

a pedestal having a first pedestal end
supporting the pressure sensor and a
second pedestal end joined to the second
support end.

e
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gﬁ;%;pgpﬂmumlmnﬁlmm ici-s-ngiel '?ﬁ:?t Z)g percwo al | o://votg?et ﬁgrggﬁ

expansi on bf ©hé pédedtal 102 and the transition support 120.
Preferably, the 30 nount i ng assepbly—t2-occupies| at | east 80 percent, but
not nore thyp ﬁgrcent of the vo '[H‘r%SUEETtH‘&S per ukdeidss}00-

I n addition, oul d be understopd t HEPLAGEDP n alter narve .
enbodi nment , not shown, the aligning—Tmeans ‘ _ 131 can conpri se
a pedestal having an aligning boss extending fromits end surface that
mates wth the transition support. Thel4Tansition support can then

have a suitable ap ture on ts matipng surfa to 5 _receive the aligning
boss of the pedest t‘gdm°untt‘l‘g?e?§15em Yi Qi AY2iBahQ wRerefdt iafed as

an-ext endi ng m'témrsu@faeetdrértltehpedeanal teanfomsp oot corrédporpiidrst al
portions of the inner sidewall of the cavity facing the
outer surface of the pedestal.
12. The mounting assembly of claim 10 and further
comprising aligning means for aligning the second
pedestal end to the second support end.
13. A method for joining a support of a pressure
transmitter used to support a pressure sensor in a
sensor cavity to a support surface of the pressure
transmitter, the support having an extending portion and
the support surface having an aperture of size to
receive the extending portion, the method comprising:
locating a meltable preform between the
support surface and an opposed surface
of the support, the preform having a
width less than a distance between the
support surface and the opposed surface;
and
heating the meltable preform to melt the
preform so that the melted preform flows
into the aperture.
14, The method of claim 13 wherein the support is
joinable to a pedestal on end remote from the support
surface with a meltable material, and wherein the step
of heating includes melting the meltable material while
melting the meltable preform.
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that fits within a correspondlng aperture of the

respectivel yThelQ _extending portion_having aaidth. =

t ransiti on_support

| ess than a portlon

fromwhich it

4 illustrate a brazing technlque

120 to the header 58
preferably fgogq?ﬁﬁudes an extending p
wi thin a correspondi ng suitable apert
The recess 70 opens to the aperture 152.
portion 150 into the

100.

inserted through an anertureq&S In a

150 and the ape
t he brazing prefor
surface 162 of the

t he sensor

Preferably,
as an inner

th
circe

*As illustrated,

ek

ext ends.

br azi ng

ar edge, {|t hat

52 —1]

; header 58§
58 is ssf|30 than
tr LL{lon suppory
cavity 32 on |iyhi ch the p

azi-Rgpraf 158 has a ps

25500 g the pr azi ng

pedest al

or the

Figures 3 and

for joining the transition support
the transition
on 150 t hat

52 formed in

drosh¥P

I s di sposed

t he recess 70.
Posi tioni ng of the extending
aperture 152 provides a nethod for aligning the 20
transition support 120 to the headeg4g658 and within the
sherring to FigQure 4,

cavity portion
t he aétendlng orti

pref? m 158 an

on |4 152 is

rocess, Ahe preform

I O into "a gap 160
et endil ng portion
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-10- extends over the gap 160 so that upon nelting the brazi ng

preform 158 begins to flow into .t he-gap—160—ir t+hi-s—ranner—the
brazing preform 158 flows into the gap 160, and does not substantially
remain in the space 5 fornmed between the surfaces 162 and 164. By

j oining the transition support 120 to the header 58 onl pepusscns?s7

ext endi ng pom%ﬁ“fgo, the transition s?pg rt 120°is allowed to freely
expand and contract as tenperature h gbes, t her eby reducing the stress
on the glass 10 pedestal 102. Preferably, the brazing
preform 158 is forned as a thin washer ( roximately 0.002 - 0.004

I nches thick). The brazing preform 158 rleduces the di stance

necessary between the surfaces 162 and 164, {thpreby 15 reducing the
gquantity of substantially inconpressible i1l fluid present in the
sensor cavity 32. The brazing ’,v,—92

Fig. 2
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preform 158 has an area suff icient to provide a suitable anount of

br azrng—mat ert+at—r—t+he—gap—160 asitlustrated. Ln Figure 3. The
brazing preform 158 is preferably 20 nelted in a suitable furnace, which
I s evacuated or includes an inert gas. If desired, the brazing

mat eri al ' ted to have a nelting tenperature sim!l
sol der materi zﬂ'é?ﬁ% can be used to join thg ,gl ass pedes%é'{ﬁsgﬁ?’o t he
transition support 120. In this 25 manner, t e gl ass pedestal 102 is
joined to the transition support 120, and the transition support 120
Is joined to the header 58 in one manufacturing step. It should be
understood that the glass pedestal 102 and Kovar transition support
120 are but one conbination for 30 supporting the pressure sensor in the
sensor cavity 32. |f desired, other suitable materials for the

pedest al 102, such as ceramc, and other suitable alloys for the
transition support 120, can be used in the present I nventi on.

fig.3
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-11- Al t hough the present invention has been descri bed
mALiL_Leferﬁamce_L4L4gLeLeL;4ai_enbomu4ny4LsT_____uomiua;s_skuJ_LeﬁLJ_n_Liuifarf wi|]

recogni ze that changes may be made in formand detail w thout departing
from5 the spirit and scope of the invention. VWHAT | S

CLAI MED | S? ]"ﬁﬁﬁ? mounting assenbly for a pressure sensorpdpiisdesdssur e
transmtter, oo nting assenbly corrprigi}\g.: a header having a
cavity opening to a first surface and a first recess forned
in the header above the first surface, wherein the first
recess has a width greater than that of the cavity, the cavity

belng defined by an

Fig4
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" inner surface and an inner i deval | t he header further - havi ng

a second recess opening to the inner surfacei a supportﬁEp rom _
a first material having a first support : end,” a second s tSHEEﬂJ
end. andv@9eBM6Rr section having a S surface. spacydssaimﬂ from and
facing the inner surface, - t he center section having &APRi 1998
“greater than that of ~ the first support end or the second

support end, wherein - the first support end is received in the
second recess -and jOI ned t o %urfaces forni ng the second recess

and wherein an_outer surface the center sectign is o
spaced- apart FPEmSATH CORPEHRE fo?ﬁéqiﬁﬁbndfhg Bort} ohstInING POSS  of {he -

i nner si dewal exoentihegcaifdy faei ngnd heuotiter that mates switiacehef the

center sectiop; ; rre a .sec erial., ing a
first Eransﬁe:d ta#epgszftdrspo (Erf nt%hrilt % %Jkgpecess gr rsl?ﬁe\rg‘portrng

the pressure §6N§oraarﬁ!natasel@ondbpede$15alOlendqsrjr med'ng surface tothe
second SUBPOr k@R el k@le’;esﬁ?{'gnﬂqﬁle?o@ enel DAYI RARRcal. as uskPerture

for receiving_ the second su , _Wwherein_ t he second
pedestal end B&ES4Nyj di#*fi‘?b‘l*ﬁ nBeRRs "wikk hdgfined as an exyenddfier

secti on, mher@dita@rputeéleuéf—m eratrhﬁuon support 8PUGH Peddstal
spaced- apart from_.and gforns corres ond&n ortions

of the inner &Fewalfhtss i“’l’r& a Corre%%‘a’i‘?&“‘-ﬁac?!?ﬁr'i% olR’er face of
t he pedestal @pediestal or the wWheirsiitide sp.ﬁﬁﬁﬁitaJ waEbd el wIppor tThe

substantr Iy f e _cavity; spacer sposed in
- the frrst%receggenq%ng ePr“lﬁﬁegﬁ%bﬂgrﬁg é5§: %ftgf éﬁf Urt her

conprising  dnam Mhiah ligadscendmndi ng t hr ough the header and the first
surﬂape Figures 3 and 4 illustrate a brazing technique
for joining the transition support 120 to the header 58.
As illustrated, the transition support 120 preferably
15 includes an extending portion 150 that is disposed
within a corresponding suitable aperture 152 formed in
““sthe recess 70. The recess 70 opens to the aperture 152.
éositioning of the extending portion 150 into the
aperture 152 provides a method for aligning the
20 transition support 120 to the header 58 and within the
cavity portion 100.
Referring to Figure 4, the extending portion
152 is inserted through an aperture 156 in a brazing
preform 158 and is positioned in the aperture 152.
25 During the brazing process, the preform 158 melts and is
drawn down by capillary action into a gap 160,
preferably cylindrical, located between the extending
portion 150 and the aperture 152 in the header S8. As
illustrated, a width of the brazing preform 158 is less
30 than a gap 161 formed between a lower surface 162 of the
transition support 120 and an end surface 164 of the
sensor cavity 32 upon which the preform 158 rests.
Preferably, the brazing preform 158 has a portion,
herein illustrated as an inner circular edge, that



into'the first recess and etectri'cally coupled to the pressurﬁﬂﬂAEﬂMgﬂrgHEFr
3. The nounting of claiml wherein the support and the pedest a

occupy 70#”” t of . the vol une of the cavity. : m ting

assenbl y gﬂm “the suppgpt and the - pedestal ;WE‘S 7338 98

percent of thé vo e cavity. 5. A nethod for JOIthg a support

. of a pressure transn1tter used to support a pressure sensor-in a sensor

.cavity to a support - surface of a.header of the pressure transmitter, the -

support’ - surface haV|ng an aperture, the method conprising:

pr ovi di. Eol ing an extending portion and-an annul ar

surface di sposed about the extendi ng portion; = . - positioning the

‘suppor &-i n Phen@wRisng casisepbilyer 80N thepressure .senseperfurd pESEISHRe t he

ext endFAGREBLLIESN  affler ROuURKADDaRSSembly comprifiifidice faces and is

posi ti oned ?nhﬂ%ﬁﬂ?;ﬁ%&+%§t cgviffy opening to a5t surfage apchcut

maki ng Contact MAﬂHtherg grtformed in - the header above the Ffirst

surface, erein the first recess has a width greater
than that of the cavity, the cavity being defined by an
inner surface and an inner sidewall, the header further
having a second recess opening to the inner surface;

a support formed from a first material having a first support
end, a second support end and a center section having a
surface spaced-apart from and facing the inner surface,
the center section having a width greater than that of
the first support end or the second support end, wherein
the first support end is received in the second recess
and joined to surfaces forming the second recess and

.. wherein an outer surface of the center section is

spaced-apart from and conforms to corresponding portions
of the inner sidewall of the cavity facing the outer
surface of the center section;

a pedestal formed from a second material having a first
pedestal end disposed in the first recess for supporting -
the pressure sensor and a second pedestal end joined to
the second support end, the second pedestal end having an
aperture for receiving the second support end, wherein
the second pedestal end has a width matching the width of
the center section, wherein an outer surface of the
pedestal is spaced-apart from and <conforms to
corresponding portions of the inner sidewall of the
cavity facing the outer surface of the pedestal and
wherein the pedestal and the support substantially f£ill
the cavity; and

a spacer disposed in the first recess.

2, The wmounting assembly of claim 1 and further comprising
electrical leads extending through the header and the first surface

into the first recess and electrically coupled to the pressure
sensor.

3. Tha-mounflna assembly of claim 1 wherein the support and the
pedestal occupy 70 to 98 percent of the volume cf the cavicy.

4. The mounting assembly of claim 3 wherein the support and the
pedestal occupy 80 to 98 percent of the volume of the cavity.

5. A method for joining a support of a pressure transmitter used
to support a pressure sensor in a sensor cavity to a support
surface of a header of the pressure transmitter, the support
surface having an aperture, the method comprising:
providing a support having an extending portion and an annular
surface disposed about the extending portion;
positioning the support in the sensor cavity wherein the
aperture receives the extending portion and the annular
surface faces and is positioned in close proximity to the
support surface without making contact with the support



sur f-ace; v+ locating a-neltable preform between the supportﬁqucEgENp@ﬂEEr
t he” annul ar surface—of—~the support , the preformhaving a w dt h’

the af muﬂlmm m "o behﬁﬁ?f‘ﬂ;hfhiuﬁﬁﬂ 2bl e pref or m t oLrBIAPR 1EB
t p

preforrh sé mel t reformflows into the aperture and
that the nelted pref orm does not bridge the gap to make
substantial contact with the support surface and the annul ar

surf ace. 6. The nmethod of claim5 wherein the cavity opens to a second
recess forned iaurfiacéeader, and wherein the second recess has a wi dt h

greater thARCRR&NGad Mplsablensredppnr betesads bt SWrpete surfase tgnd 7.
The method of cFBEnRBOWARF U §are Appde supPordes taef preform pavingmand a

second portlon Wmﬁé‘leﬂﬁStshEhwrétab%m%ﬁ Phchudesr berweﬁ@ EReefidRROrT

portion, mhé%e CFhén eE fdapBEipBnSrEEpSEALRRE the fjrst portion
on end re @ PPS ﬁem§ BLE BERFAFR WPtReat © ﬁePFa pEm PehbﬁF L8fd
wherein the ste ‘T‘hcl‘uﬁ@§ mel%3 n§7e,  3BF1ET aBl "faé:rl 5 evvhl | e
nel ting the mel 'ﬁﬁg TS 1R nfAPuhEPe
support occupi e ) la. é)éétr% tht HERL FES oPURROBF 1 S8 Ts oF ™ %aw Ty.
9. The nethod o a|n1 eréin the support occupies 80 to 98

6.

The method of claim 5 wherein the cavity opens to a second
recess formed in the header, and wherein the second recess has a

width greater than the cavity and the support extends out of the
cavity.

s 7. The method of claim 6 wherein the support includes a first

portion and a second portion, wherein the first portion includes
-the extended portion, and wherein the second portion is joinable to
the first portion on end remote from the support surface with a
meltable material, and wherein the step of heating includes melting
the meltable material while melting the meltable preform.

8. The method of claim 6 wherein the support occupies 70 to 98
percent of the volume of the sensor cavity.

K

9. The. method of claim 8 wherein the support occupies 80 to 98
percent of the volume of the sensor cavity.

10. A method for joining a support of a pressure transmitter used
to support a pressure sensor in a sensor cavity to a support
surface of a header of the pressure transmitter, the support
surface having an aperture, the method comprising:
providing a support having an extending portion and an annular
surface disposed about the extending portion;

N positioning the support in the sensor cavity wherein the
aperture receives the extending portion and the annular
surface faces and is positioned in close proximity to the
support surface without maklnq contact with the support
surface,

locating a meltable preform between the support surface and
the annular surface of the support, the preform having a
width less than a distance of a gap between the support
surface and the annular surface;

heating the meltable preform to melt the preform so that the
melted preform flows into the aperture in order that the

support is joined to the header with only the extending
portion.

11. The method of claim 10 wherein the cavity opens to a second
recess formed in the header, and wherein the second recess has a

width greater than the cavity and the support extends out of the
cavity. _



per gerft.—ef—ttre Vol une of the sensor cavi ty. 10. A nethod f oREPLACEMENTaSHEE ;
support o gﬁ “nmpsnltter used ~ to support a pressure sensor in a
sensor c Em“ surface of a header of the pressure

, ct

transmtt e stipport - surface Iﬁm ng an aperture, the rreth gg
conpri si ng: provi ding a suppdrt having an -extendi ng porti on an gﬂ
annul ar surface di sposed about the extending portion;

positioning the support in the sensor cavity wherein the
apert Le r elves t he EXt ndln Oﬁtlon and the annul ar

surfate:fa %‘?\Bh?‘% ﬁge RURHRR EP%XFHPP?rf“OOFﬁé‘p‘eS 70 to 98
suppoPt* gﬁ??a@ WhE hBat REk P BSn?ﬁB?oﬁr AVERE -suppor t

Sugf 4%¢§. The meth ﬁCSE' ddatm ”%tg ereEreEE B%%% %%o%‘é%f%” “'éfsace
an pFrcent of th o%ﬂﬁg %ff %‘ﬂr g% s8§ e-pre orm avi ng a
wi dt h*l'ess than a distance between th ‘support

surfagg anfi'h’éhﬁle@'?ﬁﬁl ye urd %3910 whereln feat Lpgobke MRl t%{&'e% 2\ ef:|.QIS'E‘ to
mel t ba%tﬁ’b% QAL $0 ddt¥nd NSortion, wherein TBhEE®iRcRf YIPefilWs rd1k@elshe
apert gh@ bR:Bhdel pHAEidAE and wherein theSHBRSRH bért@baeﬂstfbir{&m%@er
with emky fileeXdsdidl) on end remote F3dn Ofhe suoié%t Eheraethedeaf €l aim
10 whekegicabllkemaadiri¥10P8AE Witefe SR step bECRESLLAGNEACLRGEHandIRAGRY

and weeeeine lidad 1se arité tiede s illas relt inghitte nga'neatﬁexe tgwesfddwe. cavity and

t he support extends out of the cavity.
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12. The method of claim 11 wherein the support occupies 70 to 98 PgLY
e sensor cavity. 13 The nethod of cl ai m12 whereid’

..,u

£ Lo L Ry
sup__p" ; 'ccup‘ N30 to 98 percent of the vol unme of the sensor cavit

régr%ﬂli'ol*?

d porflon Wrarein the first portion includes the :,f""f‘:‘ tion
pher ei.n- the- d po”'%ninﬁnﬁﬂ.a@ﬁmﬁow&@dmhéﬁ porti o end
) rt surface wth ke material, and erein the
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(54) Title: MOUNTING ASSEMBLY FOR A PRESSURE TRANSMITTER
(57) Abstract ’T

The present invention relates to a mounting assembly (21) for a %
pressure sensor (30) in a pressure transmitter (10). The mounting assembly |~
(21) includes a header (58) having a cavity (32) opening to a first surface
(103). The cavity (32) is defined by an inner endwall (164) and an inner

sidewall (130). A support (120) is joined to the inner endwall (164) within ]
the cavity on a first support end (150). A pedestal (102) has a first pedestal
end (202A) supporting the pressure sensor (30) and a second pedestal end
(102B) joined to a second support end (136). Aligning means (132) align
the second pedestal end (102B) to the second support end (136) in order
that a volume of the mounting assembly (21) is increased to thereby reduce 64
a quantity of fill fluid needed in the sensor cavity (32). il 08
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